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TESTS IN THE 19-FCOT PRESSURE TUNNEL OF A 1/2.75-SCALE MODEL

OF THE I4U—1 AIRPLAYE WITH SEVERAL BALANCED ELEVATORS,
FULL—-SPAN FLADPS, AYD DROPPABLE GAS TANK

By Robert R, Graham and C, Dixon Ashworth
SULRHMARY

An investigation was made in the NACA 19—foot pressure
tunnel to determine the aerodynamic effects of several ele—
vators with varying amounts of balance, of outboard split
flaps, and of a droppsble gas tanik on a 1/2.75—scale model
of the F4U-1 airplane, The investigation included:

(a) Measurements of the hinge—moment characteristics
and effectiveness of various elevators;

(b) Heasurements of the effects of adding split flaps
outboard of the normal slotted flaps and ahead
.0f the ailerons, on the stalling and control
characteristics of the model; and

(c) lleasurements of the effects of suspending a drop—
reble gas tank below the fuselage on the lift,
drag, and longitudinal stability of the model.

In order to provide a basis for conparison of the
various balanced elevators, sticl: forces for various indi-
cated airspeeds were computed for each slevator from the
power—off resvlts. The power—on results are not complete
enough to obtain the effect of power on the elevator siick
forces.,

The cutboard split flaps increased the maximum 1ift
coefficient approximately § rercernt with power on and 9
percent with power off. ihev had a negligible effect on
the stalling chavacteristics and the longitudinal stability
but reduced the aileron effectiveness, ,

The droprable gas tank had no measurabdle effect on the
maxinum 1ift coerficient or the longitudinal stadbility of



the nodel. 1Its drag increment at‘iob miles per houyr
amounted to 9 pounds and 14 pounds at 1ift coefficients
of 0,16 and 0,5, respectively.

INTRODUGTION -

During the past seversl yesrs the NACA has conducted
numerous investigations of a 1,2,75-scale model of the
F4U~1 airplane, Huch of the aeroGrnanic design of the
full-scale airplane has been bacad or tho results of these
vind-tunnel investigestions. This peper summarizes one
phase of thece tests,

, The tests were conducteld at atmospheric pressure in

the NACA 19~foot pressure tunnel during the period from
March 30 to April 17, 1242, They irclulded measurements,
with and without proreller operating, of the offect of
several balanced elevetors, of full-span flaps, and of
croppable gas tank on 1irt, drag, and ritchinzg moment., The
hinge moments of the elsvators vere also determined, Ailer-
on characteristics vere meazsured with rartial—span and full-
span flaps, Tuft studies were made of the stalling charac—
teristics with the full-span flaps, ' ’

This paper was originally issuwed as a memorandum re—
port to the Bureau of Aeronautics, Navy Department,
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The 1/2.75-scale model of the F4U-1 zirplane is shown
in figure 1, Section views of the elevators and ailerons
used on the present model are rresented in figures 2 and 3.
For the purpose of thls investigation tho model was modi~
fled as follows:

o

1, A remote~control apparatus for operating the
elevators was installed.

2, NACA remote indicating hiage-moment balances
vere installed in the right aileron and in the
elevator to meazsure the alleror and elevator
hinge moments, '
3. The horizontal tail of the nodel was arranged to
allow for various modifications to the elevator,

O
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Several elevator noses vere supplied. These
noses gave the elevator five arrangements in—
volving two different hinge lines and various
amcunts of aerodynamic balance (fig. 2). The
horn balance of elevator 5 is shown in figure 1.

“, The model was equipped with outboard split flaps

(figs. B and 4) for use in conjunction with the
inboard slotted flaps. With the slotted flaps
deflected 50°, the following split—flap arrange—
nents were tested: 0.20c flaps deflected 40°
and 48°, and 0.30c flaps deflected 40°.

5. A druprable external gas btank was mounted on the
bottom of the fusclage (fiz. 5) for some of the
vests, The shape and dimensions of the model
Yank are presented in figure 6.

for certain of the tests the alrplane model was
equivped with a propeller (see fip, 7) geometrically simi-—
lar to that used on the full-scale airplane. The model
propeller is 4,82 feet in diagmeter. -

The propeller was driven by a water—cooled alternat—
ing—current induction motor capabdle of'developing 60
horsepower at 5000 rpm. Current was supplied to the motor
by a variable—frequency albernator and speel control was
obtained by varying tie frequency. The power output of
the motor was determined from a calibration that involved
current, revolution speed, and torque.

The power, cocling—water, tachoneter, and hinge—
mement leads werce threaded behind the wing sumports,
through the supnort fairing, from the wings of the model
to the test chamber bvelow. The lealds betwecen the lower
surface of the wing and the top of the support falring
were crposect to the air stream for all of the tests except
the model—support tarc tests. These leads are shown in
figure 7.

For certain tests the horizontal tail was removed.
The portion of the horizontal toil located within the
fuselage was replaced with Blocks that conformed to the
fuselage contour (fig. 8).

The model was Cinished with several coats of lacquer
and rubbed with No. 400 cartorundum cloth in a chordwise
direction until the surfaces were aerodynanically snooth,
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A list of model arrangements tected is presented in tadble
I. Chaases in arrangement do not refer to changes in con~
trol-surface setting but only to changes in the contour of
he nodel,

SYMBOLS AJTD COTFFICIEITS

‘ The data in thile roport are reduced to standard non-—
dimensionnl coefficient fovrn, All forces and moments are

~

glven with resnecet to the wind axes, The coefficients
and symbols iuvelved are cefined as follows:

C;, 1ift coefficient (L/qS)
Cp drag coefficient (D/qS)

CRD resultant—force coefficient ia the cdrag cdirection
(Rp/as)

Cm itching-woment coefficiert (ii/qcS)
Cy  rolling-uoment coefficient (L/qbS)

Cy yawiﬂgmmo$ent ccefficient (I/qbS)

-0y elevator hinge—moment crefficient (He/qbeTe?)

Cn, ~aileron hinge-moment coefficient (H,/qbv,2,.%)

Te Grust dis—loading coefTicient (2/2qD%)
where

. o v /1
q dynamic pressure in the undisturbed air stream \§pve
p - mass density of air
v velocity of air

Vi indicatved airspeed

1if4
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D drag

Rp resultant force along wind axis (propeller operating)
M Pitciiing moment about center of gravity of airplane
L roliing moment about center of gravity of airplane

N yawing monent about ccunter of gravity of airplane

Fe elevator sticiz fofée,'ﬁounds {0.45H¢) |

He elevator hinge moment"

Hp aileron hinge moment

T effective thrust of propeller (T—AD)

n

S wing area (41.6 sq £t) o -
¢ mean aerodrnamic chord of wing (2,85 ft)
b wing span (14.91 f%)

bece? product of elevator span and mean—square elevator
chord (1.;43 ft° for elevaters 1, 2, and 5);
{1,173 £4® for clevators 2 and 43

bgaCy product of aileron snan and mean—square aileron
chrord (0.566 rt2)

D prepeller diameter (.82 ft)

o~

an
B propeller bdlade angle at 0,75 radius
@ angle oI attack of wing root ckord line -

8¢ slotted flap deflectioh, measnured betweon wing chord
line and flap chord line ' :

Be split flap deflection, measured between lower sur—
SP face of wing and flap chord line ‘

8§, elevator deflecting, measured betwcen stabilizer
chord line and elevator chord line, positive de—
flection with trailing edge down



§, aileron deflection, measured between wing chord line
and aileron chord line, positive deflection with

traliling edge doun

risht aileron deflection

8o- left aileron deflectlon

, . .

ig ancle of stabilizer setting (relative to the thrust
line)

R test Reynolds numbder based on mean aerodynanmic

chord {pVe/u) .

1 coefficient of viscosity
TEST alND RESULTS

» ecounvenience iw classifying the results and show—
ir location in the repsrt, table II is presented,

te and results are described in the following
8

Interfercnco corrections.— The effects of support
interference and air—flow misalinement on the 1ift, drag,
and pitching—moment eharacteristics were determined from
tests of the model with flavns neutral and propeller re—
moved. In order to provide proper clearance between the
model and tue supnort fairings, these tests were made
without the vertical taill on the model. ALl results in
this report have been corrected for these offects.

The angle of attack and the dragz coefricient have
been corrected for the effect of Jet—boundary interfer—
ence, Inasmuch as the results presented in this report
are primarily of a comparative nature, uno Jet—boundary
interference corrections have been applied to the pitch-
ing-monment data. These corrections may be applied by add-—
ing algedbraically 0,0216 Cp for the nower—off tests and
0.0258 (7, for the power—on tests. The effect of these
corrections is to decrease the negative slope of the
pltching—moment curves, The corrections do not apply to
tests with the horizontal tail renoved.



Effect of various stabllizer settings on 1ift, drag,
and Jongitudingl stability.— The effect .of various stnbi-
lizer settings on the 1ift, the drag, and the pitching—
moment coefficients was determined frox the results of
tests made with the stabilizer set at the following angles:
4,99, 3,959, 1.6%, —2.3%, and —5°. TFor each stabilizer
setting, power—on and power—off runs vere made with the
slotted flaps deflected 0° and 50° with the ailerons
drooped 0° and ¢.5°, respectively. The clevator gap was
sealed smooth with cellulose tape for this part of the
investigation. The results of these tests are rresentad
in figures 9 to 20. '

~Two flight conditions were simulated in the power—on
.tests, The pewer—on landing aprroach was simulated with
the slotted flaps deflscted and both ailerons drooped.
The thrust coefficient required for level flight at a 1ift
coefficient of 1.35 was approximated through the range of
angles .of .attack. The full throttle climd condition was
sintlated with the flaps and ailerons neutral., The thrust
ctefficient obtained in the climb ot a 1ift coefficiecnt of
0.55 was approximated through the range of angles of attack.

The power—off tests were made at a dynauic predsure
of approximately 25 pounds per square foot and the power—on
tests were made at a dynamic pressure of approxinmately 13
~pounds ner sguare foot. 'The nropeller blades were sct at
15° at C.75 radius. The tkhrust coefficients obtained for
the rowor—on tests are shown in figures 21 and B2,

-

Brfect of various elevabor balsnces on 1ift, drar,

and cn stick forces.— Five elevator arrangenents were
tested to determine their effects on 1ift, dras, pitching—
monent, and elevator hinge-monent coefricients. Ilevators
with noses 1, 2, 3, and 4 gfig. 2) were tested with power—
off and slotted flaps at 0°. The elevaitor with nose 5 is
similar to the elevator now in use on the F4U—-1 airplane,
It was tested with power on and off and wibl slotted flap
deflections of 0° and 50°, '

nitchinz—moment, and elevatbr hinge—monent coefficients

For each elevator arrangement, elevator deflections
of 20°, ;OO, ~10°, w20°, and —=30° were investigated,. . At
each elevator deflection the model was tested throuvgh a
complete angle—of-agttack range from below zeroc 1ift to
beyond the stall. The angle of stabilizer setting was 1.5°.
For those tests in which the flaps were deflected 50°, the
ailerons were drooped 9.5°, o ‘



The power—off runs were made at a dynamic pressure
of approximately 25 pounds per square foot., The power—on
runs simulated landing approach and climbing conaitions
of the airplane and were made at a dynamic pressure of
approximately 13 pounds per squarse foot.

The effects of the various elevators on the Llift and

drag characteristics of the model are presented in figures
23 to 50. Tae effects of the elevators on the pitching—
moment characteristics are prerented in figures 31 to 3.
The hinge-moment characteristics of the varlous elevalors

re presented in figures 35 to 42.

Tigure 43 shows a comparison of the sticlh forces and
the corvesponding elevator deflections for the five ele—
vator noses for the model condition of propeller off and
flaps neutral, Stick forces and elevator deflections for
the elevator with nose 5 and the model condition of pro-
peller off and flaps deflecisd are also showi. Tiis
figure was prepared by obtainirg, from figures 23 to 42,
the elevator deflections, elevator hingse-moment coeffi-
‘cients, and 1ift coefficients for zero nitciing monment at
several angles of attack. The 1ift coefiicients were con—
verted to indicated airspeed by assuming an ailrplane
weight of 10,000 npounds. The hinge-moment coefficlents
were converted to full—scale hinge moments at the indicated
airspeeds obtained from the corresponding lift coefficionts,
The stick forces were then computed from the assumcd rela-—
tionship, Fg = 0,45 Hg., For the flap—meutral condiftion,

the sticlk forces were trimmed at 260 miles per Lour indi-
cated alrspeed by correcting the inge—moment cocfficlents
an amount equal to the coefficient at that alrspced. In
the saue manner, the stick forces for the flap—deflected
condition were trimmed st 100 miles per hour indicated
alrspeec.

All of these stick forces were computed with the cen—
ter of gravity of the airplane located as shown in figure
1. ¥Ho allowances were made for any Reynolds number eflects
on pitehrinz—nmoment, 1lift, or hinge—moment ccefficients.

Tigure 43 shows tiast the stick forces Zor elevators
with noses 1, 2, 3, and 4 arc considerably less than with
nose 5 for the propeller—off, flap—neutral condition.

The effect upon the drag coefficlent of sealing the
gap between the stabilizer and elevator is shown in
flgure 44.

)
|
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split flap arrangements.' For_t%e first group of runs the
slotted Tlaps were deflacted 5C~, the 0.20c outboard

split flaps 489, and the left aileron cY%, Tests were then
male without the sutboard split flaps, with the slotted
flans deflected 50, and the left aileron seb at 9,59,
Further investigation was carried ocut with a slotted flap
deflection of 30°, with the split flaps removed, and with
Le left aileron set at 7.85°,

All these tests were made at a dynamic gressure of
approximately 25 pounds per square foot with the stabi-
lizer set ab 1.6°. The right aileron (fig. 3) was set at
the following anzles: 209, 10°, 0%, -10°, —~15°, ana —20°.
Tor each aileron settip the model was tested at approxi-
mately 09, 6°, and lBOvaagle of attack.’

The results of these tests are presented in rigures
50 to &87. -

A comparison of figure 51 with 53 shows that the
effectiveness of the ailerouns is consideradly reduced by
the installation ¢f the cutboard split flaps.

iffect of droppablo external gas tank on 1ift, drage,

i R

and pitching—moment cpefficients.— Tests were made with
the droppabls gas bank shown in figure 6 located on the
moédel as shown in figure 5. Two runs were made: one with
tihie slctted flaps and allerons at 0°, and the other with
the Slotted flaps deflected 50° and the ailerons drooped
9.58°, Dhe model was tested througk an angle—of—attack
range from below zero 1lift %o beyond the stall. The re—
sults of these tests are showvn in f igures 58 and 5¢.

From figure 58 i% will be noted that the droppeble gas
tank had no effect on the maximum 1ift coefficient of the
mocdel, The tanl also Lad no serodynamic effect on tle
power—off longitudinal etability of the model. From
figure 59, it 1s seen that the droppable gas tank increases
the drag coafiicient of the model 00,0011 at the Tiigh speed
Cry of 0.16, and 00,0017 at a C of 0,55, These drag

increments amount to a drag, at 100 miles per hour, of 9
and 14 pounds, respectively., '

Effect of outboard split flaps on the stalling charac—
stics of the wing.— A study of the stalling characteris-—
of the wing fcr several arrangements of the mcdel was
by observing the behavior of wool tufts on the model.

eri
ics
ale
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‘per square foct with the propeller bdlale angle set 20

Zffect of renoving the horizontal tail on 1ift, drag,
and longitudinal stability.— The horizontal tail was re-
moved and that portion of the horizontal tail located
within the fuselage was rernlaced with blocks that conformed
tn the fuselage contour. This arrangement is shown in
figure 8, Runs were nale with the slotted flaps set at 0°

—and 50° and with the ailerons drooped 0% and 9.5°, respec—
“tively. Power—on and rower—off runs were macde for each

flap and alleron setting.

The powver—on and power—oif rung were nade at dynamic
pressures of 13 and 25 pounds per sguare foot, respective—
ly; the power—on runs simulated tiie saile alrplane flight
conditions as in the stabilizer and elevator tests. The
results of there tests are prefented in figures 45 and 46,

affect of full—=snan flans on 1ift, dras, and pltching—
noment coefficients.— Toests were made with the slotted
flans at 50% and with variovs arrangenents of outdoard

" split flaps. At a dynemic pressure of approximately 285

vounds per square foot, runs were mafle with 0.20c split
flaps at 40° (fig. 4) and 48° and with 0.30c split flaps

at 40°,  Further investigation was made with power on and
power off at a dynamic pressure of 8,4 pounds per square
foct for the O. 20¢ and 0,30c split flaps at 40°. The
nower—on runs were nafe at a dynanic pressure of 8.4 gounds
at
0.75 radius., The angle of the stabllizer was 1. 5°

The power—on condition of the model sinulated power—

con landing—approach conditicn of the F4U-1 ailrplane. The

results of these tests are given in figures 47 to 49,

Figures 47 to 49 show that the ontimunm of the three
conditions of outboard split flap tested is the C.30¢c flap
deflected 40°, Vith this outboard split flap condition,
the slotted flaps deflected 50°, and the ailerons neutral,

~a maxinun 1ift coefficient of 2.32 was obtained with power

off and 2,61 witl power on as compared with 2,13 and 2.46
with the snllt flaps off, t%e slotted flaps deflected 509,
and the ailerons drooped ©. 5° The effect of the outbcard
split flams on the pltCAi ;~moment coefficient curve is %o
slightly increase its negative slope in the angle—of—attack
range Jjust below the stall. '

Effect of various flan_ arrangemernts on alleron charac—

teristics.— Three grours of tests were made to determine

the 'effeect cn nileron characteristics of various outboard
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no measurable effect on the maximum 1ift and nc measurable
aerodynanic effect orn the powsr—off longzgitudinal stability.

Langley liemorial Aercnautical Laboratory,
Yational Advisory Committee for Aercrautics,
Langley Fleld, Va.



1~440

11

-Tufts woere attached to the upper surface of the wingz and

Tlaps with cellulose tane at 20—, 30—, 40—, 50—, 50—,

70—, 80—, and 9C-perceont—chord stations., The tufts wers
spaced about 7 inclies in a spanwise direction, The
progression of the stall with increase in angle of attack
was recorded by sietching the stalled portions of the wing
at various angles of attack, Force measuremcnts were taken
during ecch of the stallwcbservation tests.

For this series of tests only the effect of the addi-—
tion of ouvutboard split flaps on the stalling characteris—
tics of the wing was desired. The investigation was made
with the slotted flaps deflected 50 and with the 0.30c
outboard split flaps deflected 40°. All other control sur—
faces wvere set at C°; the stabilizer was sct at 1.6°,

The power—on stall test was mode $c simulate a powered—
landing—anproach conditicon of the airplane., Power—on and
power—off tests were made at dynanic pressures of 8.4
pounds per squars foot and 25 pounds por square foct, re—
spectively. The results of these tests are presented in
firures 60 anéd 6B1.

A comparison of figures €60 and 61 with unpudblished
data shows thet with the slotited Fiaps deflected the stall—
ing charscteristics are approximately the same for the two
corditions of outhoard split flaps deflected 40° and ailer—
Oniooo’ and outboard s;lit flaps 0% and ailerons drooped

CONCLUSIONUS

1. The maxinum 1ift coefficient For the power—ocn land—
ing approach was 6 percent higher with bHoth inboard slotted
flaps and outboard split flaps deflected than it was with
inboard slotted flaps deflected and aillerons drooped.

2+ The addition of the outboard split flars had a
nesligible effect on tlie stalling characteristics and the
longitudinal stadbilit; but netlceably reduced the aileron
effectiveness,

3. Tae Adroppable gas tanlz caused drag increments at
100 miles per hour amoupting to 9 pounds and 14 pounds at
1ird coefficients of 0,16 and 0.55, respectively. It had
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NACA TABLE I1I. - LIST OF FIGURES 14
Model 1 8y |0:20ej0.30¢ 8a, Oa, B¢ I;H:'ogr
Pigure Type of test arrange-l (agz) | (deg)|%fap {%fap (deg) | (deg)| (deg) |mttack, a
menta {deg) ] (deg) (dus
] 0 0
9 |Cp and Cp sgainst a B 4.9 50 off | off 9.5 9.5 0
10 lo 0 0 0
L and Cpp, agsinst a c L.9 50 -do-| -do- 9.5 9.5 0
0 0 0
11 Cy, and Cp against a B 3.95 50 -do~| edo=- 9.5 9.5 0
0 0 0
12 |Cp, and CRp sgainst a [ 3.95 50 -do-| -do- 9.5 9.5 0
0 0 0
13 [Cf and Cp sgeinst a B 1.6 50 | -do- -do- 9.5 9.5 0
0 0 0
1, |Cy and Crp sgainst o c 1.6 50 | -do- -do- 9.5 5.5 0
0 0 0
15 I|CL and Cp against a B 2.3 50 =do-| -do- 9.5 9.5 [+]
16 |cp and € in 2 0 -do 0 0 0
L Rp a8e st < c 2.3 50 -do- - 9.5 9.5
17 e 0 0 0
L and Cp against « B ~5.0 50 ~do~| -do- 9.5 9.5 0
18 |¢; and Cpy, mgainst a ¢ 5.0 | 2| -80-] @0~ | O 9 0
L Rp %8 * 50 9.5 9.5
19 '] B range 58 -do-{ -do- 3.5 8_5 0
Cp agalnst a
2 |) c range 58 -do~| ~do- g 5 g 5 1]
2 N ¢ range| 0 | -do-| -do- | © 0 0
T. agalnst a
22 r) c range 50 «do- | -do- 9.5 9.5 0
23 |[Cp and Cp against a E 1.5 50 | -do- | ~do- 9.5 9.5 [-30 to 20
2}, [cy and Cpp against a D 1.5 50 | -do-{ =do- 9.5 9.5 [-30 to 20
25 Cy, and Cp against a E 1.5 4] -do- | -do~ 4] [¢] -30 to 20
26 |Cy, and CRp against a D 1.5 0 | -do-!| -do- 0 0 -30 to 20
27 N F 1.5 0 | -do-| -do- 0 0 =30 to 20
28 |l G 1.5 0 | ~do-| -do- ) 0 -30 to 20
C;, snd Cp against a
29 || H 1.5 0 | -do-| ~do- 0 0 =20 to 20
30 J L 1 1.5 0l -do-|-do- {0 0 .20 to 20
1 0 0 0
51 1 ’ E 1.5 | 5o | @0 | -do- i gs 9.5 |-30 to 20
i
[ 0 0 0
2 D . -do- { =do- - 2
3 Cp sgainst a J 15 50 do ° 9.5 9.5 (730 vo 20
33 ;| Pand o | 1.5 0 | -do- | -do- 0 0 -30 to 20
| \{Bend T | 1.5 0 | -do-|-do- { 0O 0 {-20 to 20
25 If E 1.5 50 | -do- | -do- 9.5 9.5 |-30 to 20
36 i D 1.5 50 { -do- | -do- 9.5 9.5 [-30 to 20
37 ‘ E 1.5 0 | -do-|-d0- |0 0 |-30 to 20
38 J D 1.5 0 | -do- | -do- | O 0 [-30 to 20
Che agalnst a ]
39 F 1.5 0 | -do- | ~do- 0 0 -30 to 20
Lo l g 1.5 0 | -do- | -do- 0 0 =30 to 20
L1 ; H 1.5 0 | -do- | -do- 0 0 «20 to 20
L2 ! i 1 1.5 0 | ~do- |-do- | O ¢ |-20 to 20
i \
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NACA TABLE TI. - LIST OF PIOGURES - Continued 15
Values of
Model i 8r 0,200!0.300 Be 8a s le of
Pigure Type of test arrange- (d.t) (deg) Or.p Lop (d.r) (do‘) (do.) ::guek a
ments ¢ (deg)| (deg) 6 & s (d-gs
0 0 0
E 1.5 50 off off 9.5 9.5
F 1,5 0| -do-| -d0-] o0 0
L3 (P, and 8, agalnst Vg o 1.5 | 0 -do-| -d0-| o 0
B 1.5 0| -do-] -d0-| o0 0
I 1.5 0] -do-| -40-{ © 0
.
Ly |cy against Cp Band E | (a) 0} ~do-| -do- 0 o 0
L5 |Cp,Cp, and Cy against a| J oft | g0 | ~do-| -do-| 95 | s 0
46 |CL,CRp,and Cp ageinst a| X ~do-| 21 -d0-| -d0-] 9 0 0
»CRp. m 50 9.5 9.5
L7 W L 1.6 | so] Lol Lo | o 0 0
u8 CL,Cp, and Cy against a X 1.6 50 Lo Lo 0 0 0
Lo L L 1.6 50 hg Lo 0 ] 0
50 |cy, and Cp sgeinst 84, L 1.6 | 50| L8| ofr |-20 to 20| © ° 1.2 "'58'
51 |Cy and Cp against 8e, L 1.6 | 50| LB | -do-|-20 to 20| 0 0 1.2 ?58'
52 |Cy, and Cp against 8, E 1.6 | 50 | ot | -do-|-20 to 20| 9.5 o °'?L_i5'
53 |c; and C, against 8o, r 1.6 | 50 | ~do-| -do-|-20 to 20| 9.5 o | %%
54 [Cp and Cp agelnst B, E 1.6 | 30 [ -do-| -do-|-20 to 20| 7.85 ¢ O.IS.J.
55 |Cp and Cn against 3ep E 1.6 | 30| -do-| -go-|-20 to 20} 7.85 | o | %]s75>
N = 1.6 | 30| -d0-| -80-|-20 to 20| 7.85 | o | %Js73
56 |Ca againat by, 2o 1.6 | 50 ] -do-| -a0-]-20 to 20] 9.5 o | %>
_do-|- 1.2,7.8,
g L 1.6 50 L8 do~ [-20 to 20| O 0 .5
1 & 1.6 | 30 ore | -d0-1-20 to 20} 7.85 0 °"{§:7§5'
57 |[Cng sgainst 8q, < B 1.6 50 | -do-| -do-{~20 to 20| 9.5 ¢ o'gﬂ.is‘
L 1.6 50 4B | -do-}-20 to 20| 0 0 1.2 Tga‘
58 |CL,Cp, and Cp against a P 1.6 04 orr | -do- 0 0 0
L,CD: m™ . 50 9.5 9.5
59 |Cy against Cp E end P | (a) 0| =do-| -do- [+] (] 0
60 N 1.6 | 50| -do-] Lo o 0 0
Stall 4
61 . iagrans [¢] 1.6 50 | -do-{ Lo 0 0 o

.1t values are 1.5 and 1.6.






Fig, |

NACA

LINTPWRE]

LYOUINS ONIM

‘2UD|dAID |-O ¥ 4 2P OW 2|0 OS5

ONILLIA

4 M OddNG

onh-l

Ty +

ISTTIART -3

- O BALDRI L2 S BABPIOUY bum

|PW4oU 3y} pPUIYAG /82 PUD dA0QD
08’

)

sLe

azor) YoE AV Ln@

40 SUOILDAZ(2 PUD UD|g-T24nb14

ONIL ALY

A0S NS ONIM

B > jowiopy

auf 45nuUs BYL
‘$buiyyy 40ddns

S 'B'D jowaou 3y ‘.0 =0 uaym

Nveg VLol 6@L/

ONILLlg LHOdeNG
orNM 3

———

v







NERESRN,

NACA Fig. 2
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Flgure&-Dertails of the various elevaror noses raken at the
theore’icol/ intersection of the e/evafor and rthe

center line of the 35s-Scol/e mode/ of theF4lU-/
a/rplane.
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NACA Fig. 2a
& Awrplane Awrplane

-

- _ ! _ RN
¢ Hinge J & Henge A
Elevator with hose l; Elevator with riose & ;
batance, 41./% elevator chord; balance,35.8 % elevator chord:
elevator, 407 of horizontal fau elevator, 407, of porizontal tar/
Awrplane ¢ Awrplone

Elevotor with nose 3- Llevalor with viosed .

balance, 386Y elevaror chord balance, 34.7% eleva for =hord;
elevator,36 7, of horizontal taif e/eva/a/} 357, of horizonlal tasl/
& Airplane

o 3 6 9 /2
‘Scale in inches

All balances are of the

constant-percent-chord type.

Figure 2(a)~ Plan views of, the

yarious elevaraor
arraongements resteq onthe
Y/2.75-5cale meoede/!
of The

Elevator with nose 5;
batkarce, 1.9 % elevator chord,
with additional born balonce
elevator; 407, of horirontal tail

F4U-~-/ arrplare,
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Figure 3.— View of the inboard end of the aileron, showing the
location of” the outboard split flaps; 575 ~Scale mode/!
of the FHLU-I arrplane.

3 HS B-9~-4a

to LE of cow/

Scale, in.

Figure 6-Shope of droppadble gas tonk os used/n tests
of the z5s-Scale mode/ of the FAuU-/ airplane.
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NACA Figs. 4,5

Figure 4.- The 1/2.75 scale model of the F4U-1 airplane in the 19-foot pressure
tunnel showing the full-svan flavs.

Figure 5.- Rear view of 1/2.75 scale model of the F4U-1l airplane showing the
droppable gxternal gas tank. .
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i i 27886
Figure 7.- The 1/2.75 scale model of the F4U-
slotted flaps deflected 50°,.

airplans

showing propeller and

LATAL - 27D8Y

Figure 8.- View showing the 1/2.75 scale model of
the horizontal tail.

the F4U-1 airplane without
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